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During thousands of years’ development of civil engineering, China has
witnessed significant changes of buildings in both the shape and the height. After the
promotion of new materials, the stiffness of buildings decreases while the flexibility
increases. In China, especially in the coastal cities, wind has an appreciable impact on
structures. It has been a question for discussion that how to ensure the security and
comfort of buildings which are higher, more complicated and more flexible.
The research object for the thesis is the irregular tall buildings, including arc,
parallelogram and equilateral L-shape buildings. With the basic data obtained through
wind tunnel experiment, the wind load characteristics as well as the base moment
(torque) are deeply studied. This lays the foundation for the following research of
coupling effect between horizontal and torsional forces on structures. In consideration
of seismic resistance, seismic joint will be set in the real tall buildings and the
long-span structures, and thus in the thesis, the responses of buildings with and
without joins are compared. Taking the three dimensional space effect into account,
the responses are calculated, leading to the conclusion that the joints are against the
wind resistance. In order to ensure the comfort for the users, MTMD system, which
shows a better wind-resistant performance than TMD system, is installed on the top of
the building. MTMD greatly reduces the acceleration responses but does not much
change the displacement responses, so the ratio of acceleration before installation to
after installation is used as the criteria to evaluate the vibration damping performance
of MTMD system. As to economically and effectively control the wind-induced
vibration, BP neural network is used to optimize the MTMD system. The best
parameter combinations are proposed for the arc, parallelogram and equilateral
L-shaped buildings.
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